The importance of the phospholipid bilayer and the length of the cholesterol molecule in membrane structure.
The properties of mixtures of phosphatidylcholine and analogues of cholesterol bearing side chains of varying lengths were examined by a variety of methods. The incorporation of the analogues into sonicated liposomes and their effect on the rate of osmotic shrinking of multilamellar liposomes were determined. The ordering of a steroid spin label was studied in an oriented multibilayer system and the effect of the analogues on the phase transition of dipalmitoyl phosphatidylcholine monitored using the spin label TEMPO (2,2,6,6-tetramethylpiperidine-N-oxyl). Mixtures of analogues and phospholipid were also studied in monolayers. In all the bilayer systems studied cholesterol caused the greatest 'rigidifying' effect, the analogues with shorter or longer side chains being less effective. However, in the monolayer experiments the length of the sterol molecule was found to be much less critical. It is suggested that cholesterol is anchored in position in a phospholipid bilayer by virtue of the molecule being the precise length required to maximise interactions between neighbouring molecules without disturbing the bilayer structure.